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© Substituted anilides having antiandrogenic properties. 



© An acylanilide of the formula:- 



NP.^-CO-C-A 1 -* 7 
R 3 R 6 

^ wherein R 1 or R 2 which may be the same or different, each is an electron-withdrawing substituent, alkylthio 
jj£ or phenylthio or R 1 is hydrogen, alkyl or alkoxy; 

wherein R 3 is hydrogen or halogen; 
q wherein R 4 is hydrogen or alkyl, or is joined to R 5 as stated below: 

U> wherein R 5 is hydrogen, hydroxy, aJkoxy or acyloxy. or is joined to R 4 to form an oxycarbonyl group; 

wherein R 6 is alkyl or halogenoalkyl, or has the formula -R*-or -AZ-R 8 ; 
!^ wherein A 1 is straight-chain aikylene, alkenylene or alkynylene; 

wherein A 2 is aikylene, alkenylene or alkynylene; 
q and wherein R 7 and R 8 , which may be the same or different, each is selected from phenyl, substituted 

phenyl, naphthyl or 5-or 6-membered saturated or unsaturated heterocyclic. 
QL The compounds possess antiandrogenic properties and some of the compounds also possess progestational 
"■br antiprogestational activity. 
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AMIDE DERIVATIVES 



This invention relates to new amide derivatives and more particularly it relates to novel acylanilides 
which possess antiandrogenic properties. 

According to the invention there is provided an acylanilide of the formula; 
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i^ 6 '" JZFTS «rt«noy«. nitro. fluoro. chloro. bromo. iodo or hydrogen, or alkyl. alkoxy. alkanoyl. 
rs \ ^ kylSU ' Ph0nyl - P««««alkyl, perfluoroalkylthio. perfluoroalkylsulphinyl or per^ 

rs fluoroalkylsulphonyl each of up to 4 carbon atoms, or phenylthio, phenylsulphinyl or phenylsulphonyl- 

wherein R* is cyano. carbamoyl, nitro. fluoro, chloro, bromo or iodo. or alkanoyl. alkylthio. alkylsu'lphinyl 

alkylsulphonyl. perfluoroalky., perfluoroalkylthio. perfluoroalkylsu.phinyl or perfluor^teulph^ny. each Zp 

to 4 carbon .atoms, or phenylthio. phenylsulphinyl or phenylsulphonyl; 

wherein R 3 is hydrogen or halogen; 
20 wherein R« is hydrogen or alkyl of up to 4 carbon atoms, or is joined to R* as stated below- 

ST?,, iS h * r ° 9 ? n ' hydrOXy ° r a ' kOXy ° r aCy,0xy each of "P to 15 atoms, or" is joined to R< to 

So.rdine°dio C nfgZ: 9rOUP ^ ^ - N - C °" £>Part ° f « W * C * * f °™ 30 

w-herein Rs is alkyl or halogenoalkyl each of up to 4 carbon atoms, or has the formula -R* or -A2-R"- 
« wherein A' is straight-chain alkylene of up to 10 carbon atoms, or alkenylene or alkynylene each of 2 to 10 

cSon aSS * * ° P * " Crt0n at ° mS " ° r ° r ^ lene each - « * 10 

12 TfhS f K a 2J. R \ WhiC , f, IT ay 66 th8 S3me ° r different eaCh is selected from P" e "y' «•** bears one. 
» £S Z£ J !T fr ° m hydr ° 9en ' ha '° 9en ' nitro ' cart,ox y. eaiLmoyl *nd cyano 

T £ '. u**' alkan0y1, alkylthi0, aWsulphinyl. alkylsulphonyl. perfluoroalkyL perfluor JlMthio pe? 
alZ ^ h my * P^^'su'Phonyl. aikoxycarbonyl and N -alkylcarbamo". each of up to 4 cannon 
o r^l^^' P^"^' 0 ' P he "y'^'Phinyl and phenylsulphonyl; naphthyl; 5-or 6-membered saturated 
L ST ^ Wh ' Ch C ° ntainS one ' or * ree heteroatoms selected from oxygen, nitrogen 
and sulphur, which heterocyclic may be a single ring or may be fused to a benzo-rS and which 
heterocyc ,c « unsubstituted or bears one or two halogen, cyano or amino, or alkyl altoxy alky^b 
a^kylsu^myl or alkylsulphonyl each of up to 4 carbon atoms, or oxy or hydroxy sub^toento or 3tt if 
sufficiently saturated may bear one or two oxo substituents. 

It will be observed that the acylanilide derivative of the invention possesses an asymmetric carbon 
atom, namely the carbon atom which bears the substituents R* and Re. and it can therefore 3Tn raHic 

f0m,S . " iS 10 te UnderSt °° d ** inventi0n ««"P— the raiSorm otThe 
Se? 2 ™Z * ,T r' 03 "^ 6 f0rm Which p0Ssesses ^androgenic activity, it be*g a 
fo™f»nH? "ST? know,ed 9 e how 3 race ™ compound may be resolved into its optically-acSve 
forms and how any androgenic activity present in any of these forms may be determined 

n *JjZT^ Va ' Ue I - for u 1 ° r R4 when 11 is a,kyl ' or for an substituent in R> or R» when R' or R' is 
phenyl or heterocyclic substituted by alkyl is. for example, methyl or ethyl 

A suitable value for R' when it is alkoxy or for an alkoxy substituent in FP or R» when R> or R* is ohenvl 
or heterocyclic substituted by alkoxy is. for example, methoxy or ethoxy. ' Phe " yl 

A surtable value for Ri or R 2 when it is alkanoyl. or for an alkanoyl substituent in R 7 or R» when R' or R e 
is phenyl substituted by alkanoyl is. for example, formyl or acetyl 

50 fl U n^ a . S jS?l e °T R2 Wh8n * iS alky,thio - ^kylsulphinyl. alkylsulphonyl. perfluoroalky! per- 

fluoroalkylthio, perfluoroalkylsuiphinyl or perfluoroalkylsulphonyl. or for such a substituent in ff Z % 'when 
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. A suitable value for R 3 when it is halogen, or for a haJogen substituent in R 7 or R 8 when R 7 or R 8 is 
phenyl or heterocyclic substituted by halogen, is fluoro, chioro, bromo or iodo. 
R 3 is preferably hydrogen or chioro, especially hydrogen. 
R 4 is preferably hydrogen. 

A suitable value for an alkoxycarbonyl or N-aJkylcarbamoyl substituent in R 7 or R e when R 7 or R 8 is 
phenyl bearing such a substituent is, for example, methoxycarbonyl, ethoxycarbonyl or N-methylcarbamoyl. 

A suitable value for R 5 when it is alkoxy is. for example, methoxy, ethoxy, propyloxy, n-butyloxy or 
decyloxy. 

A suitable value for R 5 when it is acyloxy is, for example, alkanoyl or aroyl each of up to 15 carbon 
atoms, for example acetoxy. propionyloxy, decanoyloxy, dodecanoyloxy or benzoyloxy. 
R 5 is preferably hydroxy. 

A suitable value for R 6 when it is aikyl or halogenoalkyl is, for example, methyl, ethyl. n-propyl. 
fluoro methyl, difiuorom ethyl, trifluoromethyl, pentafluoroethyl, chloromethyl, dichlorom ethyl or trich- 
loromethyl. R 6 is preferably trifluoromethyl. 

A suitable value for A' when it is alkylene is. for example, methylene, ethylene, trimethylene or 
tetram ethylene. 

A suitable value for A 2 when it is alkylene is, for example, methylene, ethylene, trimethylene. 
tetramethylene. 

CH 3 CH 3 
1-methvlethvlene (-CIHCH2-) . 2-«e thy 1 ethylene (— CH2CH-O or 

CH2 CH2 

1,1, 3-triaethylpropane-l B 3-divl (— C— CE2CK— ) . 

CH3 

A suitable value for A 1 or A 2 when it is alkenylene or alkynylene is. for example, vinylene (-CH = CH-), 
prop-1-enylene (-CH = CH-CH2-), 2-methylprop-1-enylene 



(-CH-OCH 2 -> 

, ethynylene (-OC-), prop-1 -ynylene (-OC-CHr) or prop-2-ynylene (-CH2C-C-). 

A suitable value for R 7 or R 8 when it is heterocyclic is, for example, furyl, thienyl. pyrrolyl, pyridyl, 
imidazolyl, thiazolyl, thiadiazolyl, benzimidazolyl. indolyl, benzothienyl, benzofuryl, quinoiyl, isoquinolyl or 
1 ,2-dihydro-2-oxoquinolyl. 

A preferred combination of values for R 1 and R 2 is as follows:- 
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«w. «™T f ! rr !l aCy ^ nilid8 u 0f the inventfon has fon ™ ,a stated above wherein FT and R 2 which mav be 

2SJ . • * . hydrogen. Rf is hydroxy, R* is methyl or Wfluoromethyl. A' is methylene 

ettylene. ^methylene or tetramethylene and R 7 is phenyl which is unsubstituted or whfch beaTs onTfluoro 
chloro hydroxy, methyl, methylthio. methyteuiphinyl or methylsulphonyl substituted °" 

ertiet o^U^T^^l, 0 ' *" ' mVe ^° n ' WhiCh P 088 * 5 **- in addition to antiandrogenic prop- 
foTml f *EHS ' or bot" Progestational and ^progestational properties, has Se 

J* ^ 3,3079 where,n R1 i8 fuoro. hydrogen, ethoxy. methylsu.phonyl or rrfluo or^thvr 

wherem R> tS cyano or nltro. wherein R3 and R< are both hydrogen and R* is hydroxy vTerSn^i 
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A further especially preferred acylanllide of the invention, which possesses, in addition to antian- 
drogenic properties, antiprogestational or both antiprogestational and progestational properties, has the 
formula:- 
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50 

wherein the specific values of R\ R 2 , A 1 and R 9 are shown in the following table:- 
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Specific acylanilides of the invention are hereinafter described in the Examples 

^hlorowH^ano-NK3^fiuorophenyl-2-hydroxy-2-trmuoromethylpropionyl)anil^ 
^ano-3«oromethyl^3^cW^^^ 

^.tro-N-C^fluorophenyl-z^ydroxy^-trifiuorornethylpropionyOaniline- 
4^yano-N-(2*ydimy-2-trifIuorom8thyl-4i5henylbutyryl)anilin^ 
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A preferred process for the manufacture of an acylanillde of the invention comprises the reaction of an 
amine of the formula:- 



5 
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whereinR 1 . R 2 , R 3 and R* have the meanings stated above, with an acid of the formula:- 
75 HO^-CFW-A'-R 7 

wherein R 5 , R 6 , R 7 and A 1 have the meanings stated above, or with a reactive derivative of said acid. 

A suitable reactive derivative of an acid is, for example, an acid anhydride, or an acyl halide, for 
example an acyl chloride, or a lower alkyl ester of said acid, for example the methyl or ethyl ester. 

Preferably the reaction is carried out in N ? N-dimethylacetamide solution using an acyl chloride 
20 (prepared from the acid and thionyl chloride) as reactant. 

An acylanilide of the invention wherein R 4 and R 5 are joined together to form a carbonyl-oxy group, that 
is, an oxazolidinedione. may be prepared by the reaction of an isocyanate of the formula:- 



25 



30 




wherein R\ R 2 and R 3 have the meanings stated above, with an ester of the formula:- 



35 R02C-CR e -Al-F. 7 



OH 

40 wherein R 6 , R 7 and A 1 have the meanings stated above, and wherein R is alkyl of up to 6 carbon atoms, for 
example methyl or ethyl. This reaction is preferably carried out in an organic solvent, for example diethyl 
ether, at laboratory temperature. 

An acylanilide of the invention wherein R 7 is heterocyclic and A 1 is methylene may be prepared by the 
reaction of an epoxide of the formula:- 



46 
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R- 

r2 -.r^^^-NP^-CO-Z- 



*3 



wherein R 1 t R 2 . R 3 and R* have the meanings stated above and wherein Z 1 has the formula:- 
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/\ 

wherein R s has the meaning stated above, with a heterocycle or a reactive derivative thereof of the formula 
R 7 -M wherein R 7 has the meaning stated immediately above and M is a metal radical. The reaction is 
preferably carried out in an inert diluent or solvent, for example diethyl ether or tetrahydrofuran at or near 
laboratory temperature, for example at between 0°C and 50°C. 

The epoxide used as starting material may be obtained by the epoxidation. for example with a peracid, 
of the corresponding unsaturated acyianilide. 

A suitable reactive derivative of a heterocycle of the formula R 7 -M is, for example, an alkali metal salt of 
the heterocycle, for example tfie lithium or sodium salt which may be prepared by the reaction of the 
heterocycle with, for example, an alkali metal alkyl. for example butyllithium. 

The last-mentioned reaction is preferably carried out in an inert solvent, for example diethyl ether or 
tetrahydrofuran, at a low temperature, for example at between -30° and -80°C. 

An acyianilide of the invention wherein R 5 is hydroxy may be prepared by the hydrolysis of the 
corresponding acyianilide wherein R 5 is acyloxy, and an acyianilide of the invention wherein R5 is hydroxy 
and R 4 is hydrogen may be prepared by the hydrolysis of the corresponding oxazolidinedione, which may 
be prepared as described above. 

An acyianilide of the invention wherein R 4 is alkyl may be prepared by the alkylation of the 
corresponding acyianilide wherein R 4 is hydrogen. 

An acyianilide of the invention wherein R 5 is acyloxy may be prepared by the acylation of the 
corresponding acyianilide wherein R 5 is hydroxy. 

An oxazolidinedione of the invention, wherein R 4 and R 5 are joined together to form a carbonyl-oxy 
group, may be prepared by the reaction of the corresponding acyianilide wherein R 4 is hydrogen and R 5 is 
hydroxy with phosgene (COCb). 

An acyianilide of the invention wherein one or more of R\ R* and a substituent in the phenyl or 
heterocyclic group R 7 or R 8 is alkylsulphinyl, perfluoroalkyisulphinyl or phenylsulphinyl, or is alkylsuiphonyl, 
perfluoroalkylsulphonyl or phenylsulphonyl. may be prepared by the oxidation of the corresponding 
acyianilide wherein one or more of R\ R2 and a substituent in the phenyl or heterocyclic group R 7 or R B is 
alkylthio. perfluoroalkylthio or phenylthio, respectively. The oxidising agent and conditions used will 
determine whether a sulphinyl or sulphonyl compound is obtained. Thus oxidation with sodium 
metaperiodate in methanol solution at or below laboratory temperature will generally convert a thio 
compound into the corresponding sulphinyl compound; and oxidation with a peracid, for example m- 
chloroperbenzoic acid in methylene chloride solution at or above laboratory temperature will generally 
convert a thio compound into the corresponding sulphonyl compound. 

A racemic acyianilide of the invention wherein R 5 is hydroxy may be separated into its optical isomers 
by forming an ester of the hydroxy group R 5 with an optically-active acid, for example (-)-camphanic acid 
separating the diastereoisomeric esters thus obtained, by fractional crystallisation or, preferably, by flash- 
chromatography, and then hydrolysis of each separate ester to the alcohol. 

As stated above, an acyianilide of the invention possesses antiandrogenic properties as demonstrated 
by its ability to decrease the weight of the seminal vesicles of a mature male rat when administered orally 
for 4 successive days. An acyianilide of the invention may be used in the treatment of, for example 
malignant or benign prostatic disease or of androgen dependent disease conditions, such as acne, hirsutism 
or seborrhoea. in warm-blooded vertebrates including man. It may also be used to improve ovulation in a 
domestic animal. 

A preferred acyianilide of the invention is up to 10 times more active as an antiandrogen than the 
known, chemically-related antiandrogens flutamide and hydroxyflutamide. At a dose of an acyianilide of the 
invention which produces antiandrogenic activity in rate no symptoms of toxicity are apparent 

Some of the acylanllides of the invention also possess other hormonal or antihormonal activity, for 
example progestational or arttiprogestationa! activity, or both such activities. 

Any progestational activity possessed by an acyianilide of the invention can be demonstrated by its 
ability to promote glandular development in the endometrium of an oestrogen-primed immature rabbit the 
standard Clauberg assay procedure. An acyianilide of the invention which possesses progestational activity 
may be used as a contraceptive, and in the treatment of menstrual disorders, such as dysmenorrhea. 
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dysfunctional bleeding and premenstrual tension, and in the treatment of hormone dependent tumours, 
especially those of the breast or endometrium. It may also be used for the synchronisation of oestrus and 
for the maintenance of early pregnancy in domestic animals such as cattle. At a dose of an acylanilide of 
the invention which produces progestational activity in rabbits no symptoms of toxicity are apparent 

5 Any antiprogestational activity possessed by an acylanilide of the invention can be demonstrated by its 
ability to terminate by day 16 the pregnancy of a mature female rat when administered subcutaneously 
twice on day 9 and once on day 10 of the pregnancy. An acylanilide of the invention which possesses 
antiprogestational activity may be used as a contraceptive, and in the treatment of menstrual disorders, 
such as dysmenorrhea, dysfunctional bleeding and premenstrual tension, and In the treatment of hormone 

to dependent tumours, especially those of the breast or endometrium. At a dose of an acylanilide of the 
invention which produces antiprogestational activity in rats no symptoms of toxicity are apparent 

The acylanilide of the invention may be administered to a warm blooded animal in the form of a 
pharmaceutical or veterinary composition which comprises the acylanilide in association with a pharmaceuti- 
caliy acceptable diluent or carrier. 

75 The composition may be in a form suitable for oral dosage, as a tablet, capsule, aqueous or oily 
solution or suspension or emulsion. It may alternatively be in the form of a sterile solution or suspension 
suitable for parenteral administration, or be in the form of an ointment or lotion for topical administration or 
be in the form of a suppository for anal or vaginal administration. 

The composition may additionally contain one or more drugs selected from anti-oestrogen s. for 

20 example tamoxifen; progestins, for example medroxyprogesterone acetate; inhibitors of gonadotropin 
secretion, for example danazol; cytotoxic agents, for example cyclophosphamide; antibiotics, for example 
penicillin or oxytetracyclin; and anti-inflammatory agents, for example, especially for topical use, 
fluocinolone acetonide. 

The acylanilide of the invention will normally be administered to a warm-blooded animal at a dose of 
25 between 0.1 mg. and 125 mg. per kg. bodyweight 

The invention is illustrated but not limited by the following Examples:- 



Example 1 

30 

Thionyl chloride (0.73 ml.) was added to a stirred solution of 2-hydroxy-3-phenyl-2-trifluoromelthyl- 
propionic acid (2.34 g.) in N ,N-dimethylacetamide (40 ml.) which was cooled to -15°C. t at such a rate that 
that temperature was maintained, and the mixture was stirred at that temperature for 15 minutes. 3-Chloro- 
4-cyanoaniline (1.5 g.) was added, the mixture was stirred at -15°C. for 15 minutes and then at laboratory 

35 temperature for 15 hours, and was then poured into water (800 ml.). The mixture was extracted six times 
with diethyl ether (80 ml. each time) and the combined extracts were washed successively (50 ml. portions 
each time) twice with aqueous 2N-hydrochloric acid, once with saturated aqueous sodium chloride solution, 
twice with saturated aqueous sodium bicarbonate solution, and again once with saturated aqueous sodium 
chloride solution, dried over magnesium sulphate and evaporated to dryness under reduced pressure. The 

40 residue was purified by chromatography on a silica gel column (Merck 7734) using a 1:1 v/v mixture of 
ethyl acetate and petroleum ether (b.p. 60-80 °C.) as eluant The product was crystallised from toluene and 
there was thus obtained 3K;hloro-4K^ano-N^2-hydroxy-3^henyl-2-t^ m.p. 
153-154°C. 

The 2-hydroxy-3-pheny»-2-trifiuoromethylpropionic acid used as starting material was prepared as 
45 follows:- 

1,1,1-Trifluoro-3-phenylpropan-2-one (8.2 g, obtained by the process described in the Journal of 
Organic Chemistry, 1967, 32, 1316) was added dropwise to a cooled stirred solution of potassium cyanide 
(3.2 g.) in water (12 ml.) at such a rate that the temperature of the mixture was maintained at between 0° 
and 5°C. A 4:1 v/v mixture of water and concentrated sulphuric acid (60 ml.) was added at such a rate to 
so maintain the above temperature, and the mixture was then stirred at laboratory temperature for 15 hours 
and then extracted three times with diethyl ether (20 ml. each time). The combined extracts were washed 
three times with water (25 ml. each time), dried overmagnesium sulphate and evaporated to dryness under 
reduced pressure. 

A mixture of the cyanhydrin thus obtained (3.0 g.). concentrated aqueous hydrochloric acid (24 ml.) end 
55 acetic acid (6 ml.) was heated in a sealed tube at 110°C. for 6 hours, cooled and poured onto ice. The 
aqueous mixture was extracted four times with diethyl ether (25 ml. each time) and the combined ethereal 
solutions were extracted twice with saturated aqueous sodium bicarbonate solution (40 ml. each time). The 
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(Tm ea^TmS FfVT™ hydrOch,0ric ^ «*" extracted twice with diethyl ether 

(40 mL each tme). The combined extracts were dried over magnesium sulphate and evaporated to dryness 

i™ m( T? Ue ^ Cr ^ aBised from cyclohexane. There was thus obtained I^roxy^SS 
tnfluoromethylpropionic acid, m.p. 123-124°C. *-v«wnyi-* 

Example 2 

™ a ^^ e ^ r °o! S l deSCribed Jn Exam ^ e 1 was repeated except that the appropriate aniline and the 
compounds descnbed in the following table:- 
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© Substituted anilides having antiandrogenic properties. 



© An acylanilide of the formula:- 



CM, 
< 

LO 
CO 

CM 



a. 



R3 



R5 

I 

NP.^-CO-C-A 1 -? 7 

I 



wherein R 1 or R 2 which may be the same or different, each is an electron-withdrawing substituent alkylthio 
or phenylthio or R 1 is hydrogen, aikyl or alkoxy; 
wherein R 3 is hydrogen or halogen; 

wherein R 4 is hydrogen or alkyl, or is joined to R 5 as stated below: 

wherein R 5 is hydrogen, hydroxy, alkoxy or acyloxy, or is joined to R 4 to form an oxycarbonyl group; 
wherein R 6 is alkyl or halogenoalkyl, or has the formula -R*-or -A^R*; 
wherein A 1 is straight-chain alkylene, alkenylene or alkynylene; 
wherein A 2 is alkylene, alkenylene or alkynylene; 

and wherein R 7 and R 8 , which may be the same or different, each is selected from phenyl, substituted 
phenyl, naphthyl or 5-or 6-membered saturated or unsaturated heterocyclic. 

The compounds possess antiandrogenic properties and some of the compounds also possess progestational 
antiprogestationa! activity. 
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This invention relates to new amide derivatives and more particularly it relates to novel acyianiiides 
which possess antiandrogenic properties. 

According to the invention there is provided an acylaniiide of the formula: 

R2 & \ KR^-Coi-A^R^ 

R 3 r6 

W |HfL!! n R1 ,!f , Cy . ar L°' carbam °y | - nitro - fluor °. chloro. bromo. iodo or hydrogen, or alkyl. alkoxy, alkanoyl, 
alkylthio, alkylsulphmyl. alkylsulphonyl, perfluoroalkyl, perfluoroalkytthio. perfluoroalkylsulphinyl or per- 
fluoroalkylsulphonyl each of up to 4 carbon atoms, or phenylthio, phenylsulphinyl or phenylsulphonyl- 
wherein ,s cyano. carbamoyl, nitro. fluoro. chloro. bromo or iodo. or alkanoyl. alkylthio. alkylsulphinyt 
alkylsulphonyl, perfluoroalkyl. perfluoroalkytthio. perfluoroalkylsulphinyl or perfluoroalkylsulphonyl each of up 
to 4 carbon .atoms, or phenylthio, phenylsulphinyl or phenylsulphonyl; 
wherein R 3 is hydrogen or halogen; 

20 wherein R< is hydrogen or alkyl of up to 4 carbon atoms, or is joined to R* as stated below- 

wherein R* is hydrogen, hydroxy or alkoxy or acyloxy each of up to 15 carbon atoms, or is joined to R* to 
form an oxycarbonyl group such that together with the -N-CO-C-part of the molecule it forms an 
oxazolidinedione group; 

wherein R* is alkyl or halogenoalkyl each of up to 4 carbon atoms, or has the formula -R" or -Acro- 
ss wherein A' is straight-chain alkylene of up to 10 carbon atoms, or alkenylene or alkynylene each of 2 to 10" 
cSon" atoms- Wh6rein A2 iS alky ' ene ° f up to 10 carbon atoms ' or alke ny'ene or alkynylene each of 2 to 10 
and wherein R> and R« which may be the same or different, each is selected from phenyl which bears one 
,„ I or »ree substituents selected from hydrogen, halogen, nitro, hydroxy, carboxy. carbamoyl and cyano' 
f ^ ; f!**" 3lkan0y1, a,kylthi0 ' ••Mau'PWnyl. alkylsulphonyl. perfluoroalkyl. perfluoroalkylthio. per- 
fluoroalkylsulph.nyl, perfluoroalkylsulphonyl. alkoxycarbonyl and N -alkylcarbamoyl each of up to 4 carbon 
atoms, and phenyl, phenytthio. phenylsulphinyl and phenylsulphonyl; naphthyl; 5-or 6-membered saturated 
or unsaturated heterocyclic which contains one. two or three heteroatoms selected from oxygen, nitrogen 
and sulphur, which heterocyclic may be a single ring or may be fused to a benzo-ring and which 
heterocyclic is unsubstituted or bears one or two halogen, cyano or amino, or alkyl. alkoxy. alkylthio. 
alkylsulphmyl or alkylsulphonyl each of up to 4 carbon atoms, or oxy or hydroxy substJtuents. or which if 
sufficiently saturated may bear one or two oxo substituents. 

ft will be observed that the acylaniiide derivative of the invention possesses an asymmetric carbon 
atom, namely the carbon atom which bears the substituents R* and R* and it can therefore exist in racemic 
and optical ly-active forms. It is to be understood that this invention encompasses the racemic form of the 
acylaml.de denvative and any optically-active form which possesses antiandrogenic activity, it being a 
matter of common general knowledge how a racemic compound may be resolved into its optically-active 
forms and how any antiandrogenic activity present in any of these forms may be determined 

A suitable value for R> or R« when it is alkyl. or for an alkyl substituent in R> or R 8 when R> or R« is 
phenyl or heterocyclic substituted by alkyl is. for example, methyl or ethyl 

A suitable value for R' when it is alkoxy or for an alkoxy substituent in R' or R« when R* or R« is phenyl 
or heterocyclic substituted by alkoxy is. for example, methoxy or ethoxy Y 

nh^^If J?* Vk' R L° r R2 Whe " * iS a,kan0yl - 0r for 30 aJkan °y | substituent in R> or R« when R> or R» 
is phenyl substituted by alkanoyl is. for example, formyl or acetyl. 

A suitable value for Ri or R* when it is alkylthio. alkylsulphinyl. alkylsulphonyl, perfluoroalkyl per- 
fluoroalkyltiiio. perfluoroalkylsulphinyl or perfluoroalky.sulphony.. or for such a substituent in R° or ^ when 
Z£, , L P , y heteroc y c,ic su <* * substituent is. for example, methylthio. ethylthfo 

SSS&SKKF Wta ~ ti.uoromethytthio. iorometiTyS 
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.A suitable value for R 3 when it is halogen, or for a haJogen substituent in R 7 or R 8 when R 7 or R 8 is 
phenyl or heterocyclic substituted by halogen, is fluoro, chloro, bromo or iodo. 
R 3 is preferably hydrogen or chloro, especially hydrogen. 
R* is preferably hydrogen. 

A suitable vaJue for an alkoxycarbonyl or N-alkylcarbamoyI substituent in R 7 or R 8 when R 7 or R 8 is 
phenyl bearing such a substituent is, for example, methoxycarbonyl, ethoxycarbonyl or N-methylcarbamoyl. 

A suitable value for R 5 when it is alkoxy is. for example, methoxy, ethoxy, propyloxy. n-butyloxy or 
decyloxy. 

A suitable value for R 5 when it is acyloxy is, for example, alkanoyl or aroyl each of up to 15 carbon 
atoms, for example acetoxy. propionyloxy. decanoyloxy. dodecanoyloxy or benzoyloxy. 
R 5 is preferably hydroxy. 

A suitable value for R 6 when it is alkyl or halogenoalkyl is, for example, methyl, ethyl, n-propyl. 
fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl. chloromethyl, dichloromethyl or trich- 
loromethyl. R 6 is preferably trifluoromethyl. 

A suitable value for A 1 when it is alkylene is. for example, methylene, ethylene, trimethylene or 
tetram ethylene. 

A suitable value for A 2 when it is alkylene is. for example, methylene, ethylene, trimethylene. 
tetramethylene. 



A suitable value for A 1 or A 2 when it is alkenylene or alkynylene is. for example, vinylene (-CH = CH-), 
prop-1 -eny lene (-CH = CH-CH2-). 2-methy lprop-1 -enylene 



, ethynylene (-OC-), prop-1 -ynylene (-C»C-CH r ) or pro p-2-yny lene (-CH2OC-). 

A suitable value for R 7 or R 8 when it is heterocyclic is, for example, fury I, thienyl, pyrrolyl, pyridyl, 
imidazolyl, thiazolyl, thiadiazolyl, benzimfdazolyl. indolyl, benzothienyl, benzofuryl, quinolyl, isoquinolyl or 
1 ,2-dihydro-2-oxoquinolyl. 

A preferred combination of values for R 1 and R 2 is as follows:- 




CH3 

(-CH-O-CH2-) 



0 253 503 



r - 



l trifluor 



it* uo rome thy I I nitre " 
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is 



2D 



25 



30 
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i chirr:- 
' chirr: 
5 chl err 
i cyan. 
1 nrrr; 
» erhr.r-. 



cyan: 
chirr 
nirr . 
cyan . 
! cyan - 
' cyan : 



chlcrc 



' methyl srlrhcr.vl 



fte ZSmZ iTT J? ^ lnV6nti0n ^ the f0rmU,a ^ ^ wherein R * and R2 « which may be 
S5o^R3 ^T5T* T^l'r 0 ' "^^romethyl. methylthio. methylsulphinyl. methylsu.phonyl or 
2S2» riml ^ hydr09en ' iS hydr0Xy ' RS is mrth * or trifluoromethyl. ^ is methylene 

ethylene. frimethylene or tetramethylene and H 7 is phenyl which is unsubstituted or which bears le Zo 
chloro hydroxy, methyl, methylthio. methylsulphinyl or methyisulphonyl substituted 

ertieJ *f ani, * de * the invention, which possesses, in addition to androgenic prop- 

erties P WWional. antiprogestational or both progestational and antiprogestational properties has the 

where n T * iS ^ h ^°^ ^ methV*^ 

Z« 1, CV ^° ° r nltr °' Wherein R3 R4 are both "y^ogen and R 5 is hydroxy JmZZrS h 
frjuoromethyi. wherein A i is methylene, ethylene, trimethyiene or tetramethylene and^^ 
which is unsubstituted or bears one substituent selected from fiuoro. chloro and mettyl P * 

nrnnt^f SPeCial, L P J Bfe 7 ed ac y ranHide of * e Invenltan. which possesses, in addition to antiandroqenic 
propertres, progestational or both progestational and antiprogestational properties, has the forrnX 
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A further especially preferred acylanilide of the invention, which possesses, in addition to antian- 
drogenic properties, antiprogestational or both antiprogestational and progestational properties, has the 
formula;- 



45 




wherein the specific values of R\ R 2 f A 1 and R 9 are shown in the following table:- 
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Specific acylanilides of the invention are hereinafter described in the Examples 
- tJ^C^ZnyZC ~ ^'-^^^xy-^ethane.uiphony.pheny, 
^h'oro^ano-N-^fluoro^^^ 
^V^^uoromettyM^^ 

^yano-Muoromelthy^-hydroxy-a^henyl-a-Wluorome* 
^-f™"or°™thyl-N^^ 

^.tro-N-(3^fluorophenyl-2-hydroxy-2-trffiuoromethyi P ropio V '. 

4^yano-N-(2-hydroxy-2-trifluoromethyM-phenylbutyryl)aniline- 

^.tro-3-^uorometh y l-N-(3^hloropheny|.2-hydroxy-2-trifluorometh 
^°-3-^°r°methy^^^ 

for XttJJZSZ^Z^ ^ "* ^ * - — 
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A preferred process for the manufacture of an acylanilide of the invention comprises the reaction of an 
amine of the formula:- 



5 



10 




F.- 



whereinR 1 , R2 R3 and R 4 have the meanings stated above, with an acid of the formula:- 
75 HO^-CRSRS-A'-R 7 

wherein R 5 , R 8 , R 7 and A 1 have the meanings stated above, or with a reactive derivative of said acid. 

A suitable reactive derivative of an acid is. for example, an acid anhydride, or an acyl halide, for 
example an acyl chloride, or a lower alkyl ester of said acid, for example the methyl or ethyl ester. 

Preferably the reaction is carried out in N.N-dimethylacetamide solution using an acyl chloride 
(prepared from the acid and thionyl chloride) as reactant. 

An acylanilide of the invention wherein R* and R 5 are joined together to form a carbonyl-oxy group, that 
is. an oxazolidinedione, may be prepared by the reaction of an isocyanate of the formul- 



as 



30 




wherein R\ R* and R3 have the meanings stated above, with an ester of the formula:- 



35 R02C-CR e -Al-F 7 



50 
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OH 

wherein R 6 , R 7 and A 1 have the meanings stated above, and wherein R is alkyl of up to 6 carbon atoms, for 
example methyl or ethyl. This reaction is preferably carried out in an organic solvent for example diethyl 
ether, at laboratory temperature. 

An acylanilide of the invention wherein R 7 is heterocyclic and A 1 is methylene may be prepared by the 
reaction of an epoxide of the formula:- 

■* 

R- 

wherein R 1 , R 2 , R3 and R* have the meanings stated above and wherein Z 1 has the formufa:- 
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/\ 

-C?. c - CE 2 

wherein R6 has ttie meaning stated above, with a heterocycle or a reactive derivative thereof of the formula 
R-M wherein R 7 has the meaning stated immediately above and M is a metal radical. The reaction is 
preferably earned out in an inert diluent or solvent, for example diethyl ether or tetrahydrofuran at or near 
laboratory temperature, for example at between 0°C and 50 °C. 

The epoxide used as starting material may be obtained by the epoxidation. for example with a peracid 
of the corresponding unsaturated acylanilide. 

A suitable reactive derivative of a heterocycle of the formula R 7 -M is. for example, an alkali metal salt of 
tiie heterocycle, for example the lithium or sodium salt which may be prepared by the reaction of the 
heterocycle with, for example, an alkali metal alkyl. for example butyllithium. 

♦ JO"!. , ^ t - m8ntion , ed reaction 's Preferably carried out in an inert solvent for example diethyl ether or 
tetrahydrofuran. at a low temperature, for example at between -30° and -80° C. 

An acylanilide of the invention wherein R* is hydroxy may be prepared by the hydrolysis of the 
corresponding acylanilide wherein R* is acyloxy. and an acylanilide of the invention wherein R* is hydroxy 
and R is hydrogen may be prepared by the hydrolysis of the corresponding oxazolidinedione. which may 
be prepared as described above. 

An acylanilide of the invention wherein R« is alkyl may be prepared by the alkylation of the 
corresponding acylanilide wherein R 4 is hydrogen. 

An acylanilide of the invention wherein R= is acyloxy may be prepared by the acylation of the 
corresponding acylanilide wherein R 5 is hydroxy. 

An oxazolidinedione of the invention, wherein R< and R* are joined together to form a carbonyl-oxy 
group, may.be prepared by the reaction of the corresponding acylanilide wherein R< is hydrogen and R* is 
hydroxy with phosgene (COCfe). 

An acylanilide of the invention wherein one or more of R', R* and a substituent in the phenyl or 
heterocyclic group R 7 or R* is alkylsulphinyl, perfluoroalkylsulphinyl or phenylsulphinyl. or is alkylsulphonyl 
perfluoroalkylsulphonyl or phenylsulphonyl. may be prepared by the oxidation of the corresponding 

2^ W ^f re ' n °" e ° r m ° re ° f R '' R2 and 8 substituent phenyl or heterocyclic group R 7 or R* is 
alkylthio. perfluoroalkylthio or phenylthio. respectively. The oxidising agent and conditions used will 
determine whether a sulphinyl or sulphonyl compound is obtained. Thus oxidation with sodium 
metepenodate in methanol solution at or below laboratory temperature will generally convert a thio 
compound into the corresponding sulphinyl compound; and oxidation with a peracid. for example m- 
chloroperhenzolc acid in methylene chloride solution at or above laboratory temperature will general* 
convert a thio compound into the corresponding sulphonyl compound 

A racemic acylanilide of the invention wherein R5 [ S hydroxy may be separated into its optical isomers 
by form.ng an ester of the hydroxy group R 5 with an optically-active acid, for example <-)-camphanic acid 
separating the diastereoisomeric esters thus obtained, by fractional crystallisation or. preferably, by flash- 
chromatography. and then hydrolysis of each separate ester to the alcohol 

As stated above, an acylanilide of the invention possesses antiandrogenic properties as demonstrated 
by its ability to decrease the weight of the seminal vesicles of a mature lale rat when administered oSty 
for 4 successive days. An acylanilide of the invention may be used in the treatment of. for example. 
maDgnant or benign prostatic disease or of androgen dependent disease conditions, such as acne, hirsutism 
or seborrhoea, in warm-blooded vertebrates including man. It may also be used to improve ovulation in a 
domestic animal. 

A preferred acylanilide of the invention is up to 10 times more active as an antiandrogen than the 
ly *l e,ated androgens flutamide and hydroxyflutamide. At a. dose of an acylanilide of the 
invention which produces antiandrogenic activity in rats no symptoms of toxicity are apparent 

S° me f t !'L aCy, r nl,ides ° f thS inVenB0n 3180 possess other hor ™nal or antihormonal activity, for 
example progestational or antiprogestational activity, or both such activities 

abiHw to ^^^JT^ t** 5 * 5 *** by 30 acylanilide of the invention can be demonstrated by its 
SIS k 9 development in the endometrium of an oestrogen-primed immature rabbit; the 

standard Clauberg assay procedure. An acylanilide of the invention which possesses progestational actiX 
may be used as a contraceptive, and in the treatment of menstrual disorders, such as dysmemorrtTei 
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dysfunctional bleeding and premenstrual tension, and in the treatment of hormone dependent tumours, 
especially those of the breast or endometrium. It may also be used for the synchronisation of oestrus and 
for the maintenance of early pregnancy in domestic animals such as cattle. At a dose of an acylanilide of 
the invention which produces progestational activity in rabbits no symptoms of toxicity are apparent. 

5 Any antiprogestational activity possessed by an acylanilide of the invention can be demonstrated by its 
ability to terminate by day 16 the pregnancy of a mature female rat when administered subcutaneously 
twice on day 9 and once on day 10 of the pregnancy. An acylanilide of the invention which possesses 
antiprogestational activity may be used as a contraceptive, and in the treatment of menstrual disorders, 
such as dysmenorrhea, dysfunctional bleeding and premenstrual tension, and in the treatment of hormone 

10 dependent tumours, especially those of the breast or endometrium. At a dose of an acylanilide of the 
invention which produces antiprogestational activity in rats no symptoms of toxicity are apparent. 

The acylanilide of the invention may be administered to a warm blooded animal in the form of a 
pharmaceutical or veterinary composition which comprises the acylanilide in association with a pharmaceuti- 
caliy acceptable diluent or carrier. 

75 The composition may be in a form suitable for oral dosage, as a tablet, capsule, aqueous or oily 
solution or suspension or emulsion. It may alternatively be in the form of a sterile solution or suspension 
suitable for parenteral administration, or be in the form of an ointment or lotion for topical administration or 
be in the form of a suppository for anal or vaginal administration. 

The composition may additionally contain one or more drugs selected from anti-oestrogens, for 

20 example tamoxifen; progestins, for example medroxyprogesterone acetate; inhibitors of gonadotropin 
secretion, for example danazol; cytotoxic agents, for example cyclophosphamide; antibiotics, for example 
penicillin or oxytetracyclin; and anti-inflammatory agents, for example, especially for topical use, 
fluocinolone acetonide. 

The acylanifide of the invention will normally be administered to a warm-blooded animal at a dose of 
25 between 0.1 mg. and 125 mg. per kg. bodyweight 

The invention is illustrated but not limited by the following Examples:- 



Example 1 

30 

Thionyl chloride (0.73 ml.) was added to a stirred solution of 2-hydroxy-3-phenyl-2-trifluoromelthyl- 
propionic acid (2.34 g.) in N .N-dimethylacetamide (40 ml.) which was cooled to -15°C. ( at such a rate that 
that temperature was maintained, and the mixture was stirred at that temperature for 15 minutes. 3-Chloro- 
4-cyanoaniline (1.5 g.) was added, the mixture was stirred at -15°C. for 15 minutes and then at laboratory 

35 temperature for 15 hours, and was then poured into water (800 ml.). The mixture was extracted six times 
with diethyl ether (80 ml. each time) and the combined extracts were washed successively (50 ml. portions 
each time) twice with aqueous 2N-hydrochloric acid, once with saturated aqueous sodium chloride solution, 
twice with saturated aqueous sodium bicarbonate solution, and again once with saturated aqueous sodium 
chloride solution, dried over magnesium sulphate and evaporated to dryness under reduced pressure. The 

40 residue was purified by chromatography on a silica gel column (Merck 7734) using a 1:1 v/v mixture of 
ethyl acetate and petroleum ether (b.p. 60-80 °C.) as eluant. The product was crystallised from toluene and 
there was thus obtained 3-chloro-4-cyano-N-(2-hydroxy-3-phenyl-2-t^ m.p. 
153-154°C. 

The 2-hydroxy-3-phenyl-2-trifiuoromethylpropionic acid used as starting material was prepared as 
45 follows:- 

1,1,1-Trifluoro-3-phenylpropan-2-one (8.2 g. obtained by the process described in the Journal of 
Organic Chemistry, 1967, 32, 1316) was added dropwise to a cooled stirred solution of potassium cyanide 
(3.2 g.) in water (12 ml.) at such a rate that the temperature of the mixture was maintained at between 0° 
and 5°C. A 4:1 v/v mixture of water and concentrated sulphuric add (60 mi.) was added at such a rate to 
so maintain the above temperature, and the mixture was then stirred at laboratory temperature for 15 hours 
and then extracted three times with diethyl ether (20 ml. each time). The combined extracts were washed 
three times with water (25 ml. each time), dried overmagnesium sulphate and evaporated to dryness under 
reduced pressure. 

A mixture of the cyanhydrin thus obtained (3.0 g.), concentrated aqueous hydrochloric acid (24 ml.) and 
55 acetic acid (6 ml.) was heated in a sealed tube at 110°C. for 6 hours, cooled and poured onto ice. The 
aqueous mixture was extracted four times with diethyl ether (25 ml. each time) and the combined ethereal 
solutions were extracted twice with saturated aqueous sodium bicarbonate solution (40 ml. each time). The 
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combined extracts were acidified with aqueous hydrochloric acid and men extracted twice with diethyl ether 
(40 ml. each time). The combined extracts were dried over magnesium sulphate and evaporated to dryness 
and the residue was crystallised from cyclohexane. There was thus obtained 2-hydroxy-3-phenyl-2- 
trifluoromethylpropionic acid, m.p. 123-124°C. 

s 

Example 2 

The process described in Example 1 was repeated except that the appropriate aniline and the 
70 appropnate 2-hydroxy-phenylalkanoic acid were used as starting materials. There were thus obtained the 
compounds described in the following table:- 
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1 CK 


1 CF3 


I -CE 2 - 


1 3-F 


f 


145-14 9 


ICF3 


1 CK 


1 CF3 


l -CH 2 - 


1 4-F 


t 


161-16 2 




ICF3 


1 CK 


1 CF3 


\ -CE 2 - 


1 4-SCH 3 


1 


Coil.- 


40 


ICF3 


1 NO2 


1 CF 3 


1 -CE 2 - 


« - 

■ 


I 


119-121 


ICF3 


1 NO2 


I CF3 


1 -CH 2 - 


s 4-CE3 


: 
1 


164-1* £ 1 




ICF3 


K NO2 


1 CF3 


1 -CH2- 


1 2-Ci 


I 


106-107 1 




ICF3 


1 NO2 


1 CF 3 


1 -ce 2 - 


r 3-ci 


1 


161 ! 


4& 


ICF3 


f N0 2 


1 CF3 


1 -CH 2 - 


I 4-C1 


1 


172-174 | 




ICF3 


1 N0 2 


1 CF3 


1 -CH 2 - 


1 2,6-diCl 


1 


96-9S | 




!CF 3 


1 N0 2 


1 CF 3 


1 -CE 2 ~ 


1 2-F 


1 


122-123 1 


50 


ICF3 


I K0 2 


1 CF3 


1 -CH2- 


1 3-F 




175-176 t 




ICF3 


1 N0 2 


1 CF3 


1 -CE 2 - 


1 4-F 


1 


139-140 1 




ICF3 


\ N0 2 


I CF 3 


1 -CE 2 - 


I 4-OH 


1 


172-172 I 



/Continued, 
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5 


IFl I 
1 _! 




1 

\ P* 
1 


1 A* 


1 






1 1 


* - «_ 


1 cp- 


1 — CK'>— 


4—3 CH 


13r- 140 




ICi 1 




I CF\ 


l — C»2"~ 




171-172* 


10 


ICi 1 


n 0- 


1 CF 






16C— 1C 1 




ICi 1 




I ** l * 




4-SCH\ 


Ceil) 




1 Ci 1 


on 


1 CF-. 


1 -CKo- 


2— CI 


10^—111 


15 


1 CI I 




1 CF- 


1 — ch-j- 

1 




It —17C 




I CI ! 


CN 


\ qy ^ 


1 — CKi— 


4— r * 










l. r 3 


1 r» v: ^ 






20 


J CI ! 




' » * - 

f - . 


1 — 

j — PL 


?— t 






ICI ; 






f — / *"»* ■ . _ 


«— I 










i C F *• 




4— 5 Ch ■■ 


« . * 


25 


i r i 


C** 


1 CF\ 






1 - - 




i? i 


CN 


1 CF 3 


I— *CE2"~ 


4-F 


12 /— 12 i 




ICK 1 


CN 


I CF-* 


1— CK2~ 




153—15^ 


30 


1 H 1 


CN 


1 CF~. 






lfc 5—164* 






CN 


1 CF-5 




4— r 1 






! CHc i 


ci: 


1 CFo 


i— CE2~ 




129—132* 


35 


IE 1 
IE t 


NO- 


1 CF- 
• j 

1 CF' 


1— CT?~— 
i — CH*> — 


1 2— C* 


92—91 




IE 1 




I CF3 




A - Ci 


1^3—1^- 




!H 1 


NO2 


l CF* 


i — r*Zi ~ — 


4— F 


119—111 


40 






1 CF- 


1— CE2- 




114—115 




ICI 1 


CE-<<: 


1 CF-< 


1— CB?- 




16 5— 1S£ 




ICI 1 


CE3SO2 


r CF3 


I-CH5- 




173-17 1 


45 


IH I 


CH3SO0 


1 CF 3 


I-CE2- 




200-201* 




ICH 3 S 1 


CN 


1 CF3 


I-CH2- 


i — 1 


169-172 




ICH-iSOo 1 


NO? 


1 CF-* 


1— CE 2 - 




192—194 


50 


IC 6 H 5 S 1 


NO2 


1 CF3 


I-CE2- 




167-16 = 




ICF3 l 


N0 2 


1 CE3 


l-CE 2 - 




90-92 




ICF 2 1 


CN 


1 CK 3 


I-CE2- 




134-135 


55 


ICI 1 
1 1 


50 2 


1 CH3 


l-CK 2 - 




132-134 
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10 



75 



20 



25 



30 



f J?l 
1 


1 F 2 
I 


1 P* 
1 


l A* 


r 1 
1 1 


nM'. (°C.) 


1 CF-v 


1 NO; 


1 CH 2 Ci 




r - 1 


SO-£2 


ICF-. 




1 CH2C6H5 


1 -CH2- 


1 1 


130-1? 1 


1 Cr 3 


1 so* 


I 2-Thienvi 


1 -ci: fc - 


- 1 


11^-121* 


1 CF : , 


1 n:- : 


1 CF;. 




- 1 




1 CF*. 


1 CN 




1 -CH 2 CH 2 - 1 


- 1 


12 ±-12 5 


ICi 


1 






- 1 


12 9-13 :* 


1 CJ. 


1 CN 


1 CF5 


I -CE2CE2- * 


- i 


15i 1 


1 H 


1 CK 


J CF 3 


1 -CH2CH2- 1 


- 1 


14 9-152* 1 


1 E 


1 N-C-2 


i CF3 


I -CK2CE2- 1 


- 1 


153-155* I 


I CF'- 




1 CF;- 




- ; 


121-12: 


\ Cr - 


* -"*** 


»■ CFj 




t 




• — 














i c:. 


* CF : 






11^-12: 


ICF3 




1 CFj 






10- 


ICF3 




i CF3 


« -{ce 2 )t- 1 


— 1 


8 b i 1 




1 


i 


1 1 


1 





35 



40 



* The chromatographic purification step vas omitted as 
the product crvstallised directly upon isolation. 

acas " M * — — - — —A- 5"JS?K"S 
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70 



75 



20 



25 



IF * 


. « 1 
1 A x 


1 r% f 
1 P f - 


I 


m.p. ( °C. ) 


1 


1 


I 


1 






1 f • ■ 

1 — Cr.^ 




1 








I CF3 


i 


i>:-icf 










■» - » • *; * 


* 


* .. 






n - t - » - - 




- Z " 


■w. - 




... _ - 


'2 . c— dill 


' — Ci 2 — 


m r 






■ — - 




' J 








■ ™^^2~ 


1 CF j 


i 


10:— ic: 


1 4- F 


1 -CE2*- 


1 CF3 


1 


106-111 


1 4—05 


1 — CK2— 


1 CF3 


1 


176—177 


U-CE3S 


r -CH — 


! CF2 


1 


125-12 6 




s -CH 2 - 


! CH 2 CI 




125-12 5 


» 


; -CE 2 - 


1 2-chief.yl 


1 


UC— 142 


t — 


! -CH 2 CH2- 


1 CF3 


1 


104-1C: 


1 — 


1 -(CE 2 >2- 


1 CF3 


1 


95-9C 


! - 


\ -(CH 2 >£- 


I CF3 


i 


66-6-: 



30 



The arytatkanones were prepared from the appropriate Grignard reagent by the general process 
described in the Journal of Organic Chemistry, 1967, 32, 1316. Those which are novel and which were 
characterised by boiling points are described in the following table:- 



35 



40 



45 



so 



55 
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IP* 


1 Al 


1 p' 1 


b.i. . (°C /mis Hi? } 




5 


1 


1 


1 1 








1 2— CI 


1 -CH?- 


1 CP; 1 








13-Ci 


! -CH 2 ~ 


1 CFj I 


£7— €9. '15 




" 10 


U-Cl 


i -Ch 2 - 

*• 


I C? \ 1 


^ ^ » - 






I — CK*>— 


1 CJ i 




» 






1 -CK 2 - 


1 CP 2 1 


121—123/10 






12,6-diCl 


1 — CE 2 - 




G **• ' r "- c k 


J 


75 


12-? 


1 -CK 2 - 


1 CF% i 




j 




13-F 




I CF-- i 








U-F 


1 -CK 2 - 


1 CF2 i 


60-52/5 


i 


20 




1 -CK 2 - 


1 CT; ! 








i 




: CF 1 










* r*» _ * „ 


"- 


21«; :f 




25 


! 




i CJ j 








i _ 




* CP ^ * 


12 1-12 i ^ 





3a Example 3 

A «f^!U S0 Mfoi 0diUm metaperiodate < 0 - 6 9 ) in water 00 ml.) was added to a stirred solution of 4-cyano 
3-metoyltoio-N-(2^ydroxy-3^henyl-2-to-fluoro-methylpropionyl)anilin (0.9 g. ) in methanol (75 ml ) and the 
reason mature was stirred at laboratory temperature for 24 hours and then filtered. The filtrate was shaken 
35 with 10 /«, w/v aqueous sodium thiosulphate solution (25 ml.), the mixture was filtered and the filtrate was 
extracted three times with ethyl acetate (25 ml. each time). The combined extracts were dried over 
rr.agnes.um sulphate and evaporated to dryness under reduced pressure, and the residue was crystallised 
from toluene There was thus obtained 4-cyano-3-methylsulphinyl-N-(2.hydroxy-3-phenyl-2-trifl U oromethyl- 
prop.onyl)aniline, m.p. 92-97*C. 

40 m »r i ?^ P K CeS fo^! SCribed ab0ve Was re P eated usi "9 4-nitro-3-trifluoromethyJ.N-(2-hydroxy-3-p 
-mett>ylth.ophenyl-2-tnfluoromethylpropionyl)aniline as starting material, and there was thus"obtained 4-nitr* 
3-tnftooromemyl-NK24iydro^^^ 193-196°C 

mJwL ^T,^* 811 abOVB "P"" using 3-chlorcM^yano-N-(2-hydroxy.3-p 

^^'^"^-^"^ethylpropionyOaniline as starting material, and there was ftus obtained 3- 
45 chloro-4^anc>-r^2-hydroxy-3-p^etoylsulphinylphenyl-2-trffl m . p 2 10-213«C 

The process described above was repeated using " 3-chlorc-4-methylthio-N-(2-hydroxy-3-phenyl-2- 
tofluoromethyl pra p.onyl)a™nne as starting material, and there was thus obtained 3-chlorcM-methylsulphinyl- 
N-(2-hydroxy.3-phenyl-2-trifluoromethylpropionyl)aniline. m.p. 185-187'C ysu.pn.ny. 



50 



55 



Example 4 

o A H S °^°" of m-chloroperbenzoic acid (1.2 g.) in methylene chloride (70 ml.) was added dropwise to a 

in'dtTw t K h S 8 080 m, ° ^ me miXtUre Was ■"™ d 31 ««*»y temperature for 15 hours 

™* "?hT "! aqUe ° US S ° diUm SUlphite S ° ,Utf0n <45 ml) " 1156 meth y ,ene ^'°"de phase 

was separated, washed three tomes with saturated aqueous sodium bicarbonate solution (25 ml. ech time) 
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and then with saturated sodium chloride solution (25 ml.), then filtered through phase-separating paper, 
dried and evaporated to dryness under reduced pressure. The residue was stirred with petroleum ether 
(b.p. 60-80 °C.) and the mixture was filtered. There was thus obtained as solid residue 3-chloro-4-cyano-N- 
(2-hydroxy-3n7)ethyl-sulphonylphenyl-2-trifluoromethylpropionyl)aniline. m.p. 204-205 °C. 
s The process described above was repeated using the appropriate aniline as starting material and there 
were thus obtained the compounds described in the following table:- 




Example 5 

A solution of racemic 4-nitro-3-trifluoromethyl-N-(3-p^^ 
aniline (6.5 g.) and (-)-camphanoyl chloride (4.8 g.) in pyridine (25 ml.) was heated at 95°C. for 3 hours and 
then poured into water (400 ml-), and the mixture was extracted three times with ethyl acetate (100 ml. each 
time). The combined extracts were washed twice with saturated aqueous sodium chloride solution, dried 
over magnesium sulphate and evaporated to dryness under reduced pressure. The residue was dissolved in 
methylene chloride (15 ml.) and the solution was flash-chromatographed on silica gel (Merck 9385; 450 g.) 
using methylene chloride as eluant There were thus obtained the two diastereoisomers of 4-nitro-3- 
trifluoromethyl-N-[2-(-)-camphanoyloxy-3-£ -fluorophenyl-3-trrfluoromethylpropionyl]anlline, the less polar 
isomer having m.p. 142°C. and the more polar isomer having m.p.65-72°C. 

A mixture of a solution of the less polar isomer (3.0g.) in methanol (20 ml.) and a solution of sodium 
hydroxide (0.2 g.) in water (3.5 ml.) was stirred at laboratory temperature for 30 minutes and the methanol 
was then removed by evaporation under reduced pressure. Water (40 ml.) was added and the mixture was 
extracted three times with ethyl acetate (25 ml. each time). The combined extracts were successively 
washed (25 ml. portions each time) twice with aqueous 2N-hydrochloric acid, twice with water and once with 
saturated aqueous sodium chloride solution, dried over magnesium sulphate and evaporated to dryness. 
The residue was stirred with petroleum ether (b.p. 60-80°C.) and the mixture was filtered. There was thus 
obtained as solid residue ( + )^nitro-3-trifluoromethyl-^ 
propionyl)aniline. m.p. 11 8-1 20° C, M 23 * + 197.2 (C. 1%in methanol). 

The process described in the preceding paragraph was repeated using the more polar isomer of the 
camphanoyl ester, . and the hydrolysis product was crystallised from a 10:1 v/v mixture of petroleum ether 
(b.p. 60-80 °C.) and toluene. There was thus obtained (-H-nrtrch3-trrfluoromethyl-N-(3-£-fluorophenyl-2- 
hydroxy-2-trifluoromethylpropionyl)ani!ine. m.p. 105-107°C.. [ap= -195.2 (C, 1% methanol). 



55 
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Example 6 



»riH e ^™,!L^ ^ f 1 - 23 9) in di «*yl ether (15 ml.) was 

I ?2L2S ■ k 3 S0 ' Ut,0n ° f 2 * 1hien y" itflium Spared by the addition of 6.25 ml. of a 1.6 molar so ution 
Z 'I ^ to **> mon " 90 i" cliethy. ether (15 ml.)} at such a rate that Z 

5 h ** n0t riS9 ^ 3 °° C - The mbrture was 31 ,abor W temperature for 

T Wat8r <5 ° mL> - ^ °^ aniC layer w "P"** »» aqueous layer was 
w^JtSLTn ^ T r (2 l mL "* time) " The COmbined extracte -ere washed with wLr 
TLL IZT^ T T SOd ' Um Ch, ° ride 80,utton - dried over ™ 9 nesium sulphate and evaporated to 
S„rl? 0i ' W3S PUrified by chromatography on silica gel using 

r* ^d^loro-l^(2 3^poxy-2^r.ethylpropionyl)aniline used as starting material was prepared by the 

?9T^ ^^S^ a T VMine (PrePar8d 38 deSCribed in 019 Joumal ° f Organic CheSst^ 
^ hlor °P erben20 'e acid using the method described in the Journal of the Chemica 
society, Chemical Communications, 1972, 64. 



Claims 

1. An acylanilide of the fbrmula:- 



Rl R 5 
R3 R 6 

15 ^T 0 ' P arb _ amoyl ' nitro - fluoro - «*»«». "rorno, iodo or hydrogen, or alkyl. alkoxy. alkanoyl 
SSSS^fSS^ f k r ,SU, P h0nyl ' ■«■«»**. perfluoroalkylthio, perfluoroalkyteulphlnyl or^JES 

"* °» "P to 4 carbon atoms, or phenytthio. phenylsulphinyl or phenylsulphonyl; 
wnerein n z is cyano. carbamoyl, nitro. fluoro. chloro, bromo or iodo. or alkanoyl. alkylthio alkvlsulnhinvi 

perfluoroalkylsulphiny. or imnuJ^SSS^iXhSS 
to 4 carbon atoms, or phenytthio, phenylsulphinyl or phenylsulphonyl- 
wherein R3 is hydrogen or halogen; 

wherein R* is hydrogen or alkyl of up to 4 carbon atoms, or is joined to R* as stated below; 

fanTTn «" hydr °9 en ' "V* 0 ** or or acyloxy each of up to 15 carbon atoms, or is joined to R< to 

oZZnZ^Zr 9 SUCh ~ ^ " N - C0 - C - Part ° f *• " - 

wherein R* is alkyl or halogenoalkyl each of up to 4 carbon atoms, or has the formula -R» or -A*-R»- 
^Zn£Z S r 9h ^ ain a,ky ' ene ° f "P to 10 carbon atoms - ° f alkenylene or alkynylene each of 2 to 10 
ct£o"n aSmsi ' S a,ky,8ne ° f UP t0 10 ^ atomS ' w a,keny,ene OT each of i to 10 

and wherein R^ and R». which may be the same or different each is selected from phenyl which bears one 

£5 ZST^T" Se,8Ct9d fr ° m hydr09e "' haI09en ' nitro ' hydrox V- TS^Ssz 
and alkyl alkoxy. alkanoyl, alkylthio. alkylsulphinyl. alkylsulphonyl. perfluoroalk^ perflu^oaSio ^e?' 
fluoroalkylsulphinyl. perfluoroalkylsulphonyl. alkoxycarbony. and N -alkylcarbamoyl each of up to^ carbon 
atoms, and phenyl, phenytthio. phenylsulphinyl and phenylsulphonyl; naphthyl; 5^r e^embereS sa^2ed 
or unsaturated heterocyclic which contains one. two or three heteroatoms seleSd frTm oxyTe n 2 
and sulphur. wh,ch heterocyclic may be a single ring or may be fused to a benzoS ^d !S?ich 
heterocychc is unsubstituted or bears one or two halogen, cyano or * o aTkyT^Sxv^kvtth^ 
a^lsulphinyl or ^.sulphonyl each of up to 4 carbon aloms.^r oxy-or £ sXtutTor v5S % 
sufficiently saturated may bear one or two oxo substituents. ' or wn,ch rf 
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2. An acylanilide as claimed in claim 1, wherein R 1 and R 2 , which may be the same or different each is 
cyano, nitro, trifluoromethyl, methylthio, methylsulphinyl. methylsulphonyl or chloro, R 3 and R* are both 
hydrogen. R 5 is hydroxy, R B is methyl or trifluoromethyl, A 1 is methylene, ethylene, trimethylene or 
tetramethylene and R 7 is phenyl which is unsubstituted or which bears one fiuoro, chloro. hydroxy, methyl, 

s methylthio. methylsulphinyl or melthylsulphonyl substitutent. 

3. An acylanilide as claimed in claim 1. wherein R 1 is cyano, fiuoro, hydrogen, ethoxy. methylsulphonyl 
or trifluoromethyl. wherein R 2 is cyano or nitro. wherein R3 and R* are both hydrogen and R 5 is hydroxy, 
wherein R 6 is trifluoromethyl, wherein A 1 is methylene, ethylene, trimethylene or tetramethylene and wherein 
R 7 is phenyl which is unsubstituted or bears one substituent selected from fluoro. chloro and methyl. 

to 4. An acylanilide selected from the group of compounds of the formula:- 




20 wherein the specific values of R\ R 2 . A 1 and R 9 are shown in the following table:- 





II- 1 


? - 






25 


| i 






i 




1 CF 3 1 


CN 


i -CE 2 - 


I E 




1 CF 3 1 


NO- 


1 -CE 2 - 


1 E 


30 


1 CF 3 1 


NO 2 


1 -CE 2 - 


s 4-CE2 




1 CF 3 1 


NC 2 


i -CH 2 - 


i 2-C1 




1 CF-. I 


NO 3 




1 3-c: 


36 


1 CF 3 ! 
1 CF 3 I 


NO- 
NO 2 




i CI 

; 2-f 




1 CTz I 


NC- 


• -CH2« 






: CI I 






1 v 


40 


1 CI 1 


CK 


! -CH 2 " 


I 2-C1 




1 CI 1 


CK 


f -CK 2 - 


1 3-C I 




1 CI 1 


CN 


1 -CH 2 - 


1 4-C1 


46 


1 CI 1 


CK 


1 -CE 2 ~ 


1 3-F 1 




1 C2H50 1 


N0 2 


1 -CE 2 - 


l H 1 




1 CH3S02I 


N0 2 


1 -CH 2 - 


1 E 1 


50 


1 CF 3 1 
1 CF-- 1 


KO2 
K0 2 


l -CH2CE2- 
l -(CE 2 )i- 


1 E i 
1 E 1 




1 CF 3 1 
1 1 


KO2 


I -CE 2 - 


1 4-F 1 

? | 
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5. An acylanilide selected from the group of compounds of the formula:- 
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wherein the specific values of R\ R*. A' and R 9 are shown in the following table:- 



1 


Ci 


f 


cs 




t y 


1 


CF 3 


1 


* cs 


r - C H 2 - 


i E 


1 


CF 2 




CK 


1 -CE 2 - 


1 2— CI 


i 


CP 5 


1 


CN 




I 2-F 


1 


c? 2 


I 


CN 


1 -CE 2 - 


! 3-F 


I 


CF 3 


I 


CK 


» -CH 2 ~ 


I 4-F 


I 


CF 2 


r 


KOS 


1 -CE 2 - 


! E 


t 


CF 3 


i 




! -CE 2 - 




f 


CFt 


» 


»:-2 


i —CM?— 


J 2-J 


i 


CF : . 






* -Cr>- 




I 


CI 


J 


N0 2 


1 -CE 2 - 


1 H 


i 


CI 


1 


CK 


1 -CK 2 - 


1 2-C1 


I 


CI 


1 


CN 


1 -CE 2 - 


1 4-CI 


I 


CI 


1 


CN 


1 -CE 2 - 


1 2-F 


1 


Ci 




CK 


I ~CE 2 - 


1 3-F 


1 


CI 




ck 


t -CE 2 - 


1 


1 


F 


1 


cs 


l -Cfi 2 - 


1 E 


J 




i 




1 


1 
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p3 

r * 


i p2 
I 


1 A 1 


i c 9 

1 F. 7 

- ' 




t 






■p 
r 


I u.* 




\ u— F 




! CN* 


1 -CH 2 - 


i V. 


H 


1 CK 


1 -CK 2 - 


1 w 




i k: : 


1 -CK 2 - 


1 r» 


K 




1 -CK 2 - 




CJ -. 


i n: - 




t K 




i fM-2 


I -CK 2 - 


! 4-F 

1 



6. The compound 3K:hlorc-4n:yano-N-(2-hydroxy-3-2-nnethanesuiphonylph 
propionyl)aniline; 3-chloro-4K:yano-N-(3-p^fluorophenyl-2^ 
4^yano-3-trifluoromethyl-N-(3-p^chloro^ 
4-cyanc>-3-trifluoromethy!-N-(2-hydroxy-3-ph 

4-nrtro-3-trifluoromethyl-N-(2-hydroxy-3-phenyl-2-trifiuoromethylpropto^ 

4-nitrch3-trrfiuoromemyl-N-(3-2^ 

4-nitro-3-trifluoromethyl-N-(3-c^fl^ 

4-nltro-N-(3-g-fluorophenyl-24iydroxy-2-trifiuoromethylpropionyl)ani 

4^yano-N-(2-hydroxy-2-trifluoromethyM^ 4-nitro-3-trifiuoromethyl-N-{3-o-chlorophenyl- 
2-hydroxy-2-trifluoromethylpropionyl)aniiine; 

4-nitro-3-trifluoromethyl-N-(3-m^ or 4-cyano-3- 

trifluoromethyl-N-(3^fluorophenyl-2-hydroxy-2-trifluorjomet^ 

7. A process for the manufacture of an acylanilide claimed in claim 1 which comprises:- 
(a) the reaction of an amine of the formula 



R 1 




wherein R 1 , R 2 , R 3 and R* have the meanings stated in claim 1, with an acid of the formula:- 
HOjzC-CRSRfi-A'-R 7 

wherein R 5 , R 6 , R 7 and A 1 have the meanings stated in claim 1 or with a reactive derivative of said acid; 

(b) for the manufacture of an acylanilide of the invention wherein R 4 and R 5 are joined together to 
form a carbonyl-oxy group, that is, an oxazolidinedione, the reaction of an isocyanate of the formula> 
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wherein R\ R* and R3 have the meanings stated in claim 1. with an ester of the formula:- 

RO2C-CR&-AI-R 7 



OH 



wherein R* and A' have the meanings stated in claim 1 and wherein R is alkyi of up to 6 carbon atoms- 
10 (c) for the manufacture of an acylaniiide of the invention wherein R* is heterocylic and A* is 

methylene, the reaction of an epoxide of the formula:- 



75 



20 



25 



w 

wherein R>, R2. R3 and R< have the meanings stated in claim 1 and wherein Z' has the formula:- 

A 

-Ci- - CE 2 



wherein R* has the meaning stated in daim 1. with a heterocycle or a reactive derivative thereof of the 
ao formula R'-M wherein R* has the meaning stated immediately above and M is a metal radical- 

(d) for the manufacture of an acylaniiide of the invention wherein FP is hydroxy, the hydrolysis of the 
corresponding acylaniiide wherein R 5 is acyloxy; > yaroiy 515 or me 

(e) for the manufacture of an acylaniiide of the invention wherein P? is hydroxy and R< is hydrogen 
the hydrolysis of the corresponding oxarolidinedione; 

3s (f) for the manufacture of an acylaniiide of the invention wherein R* is alkyl, the alkylation of the 

corresponding acylaniiide wherein R 4 is hydrogen; 

(g) for the manufacture of an acylaniiide of the invention wherein R5 is acyloxy, the acylation of the 
corresponding acylaniiide wherein R* is hydroxy; y 01 me 

(h) for the manufacture of an acylaniiide of the invention wherein R< and R* are joined together to 

- JXr^KSLTi^ ° f ***** wherein R < * Oregon and R 5 is 

^_J i} manufacture of 30 acylaniiide of .the invention wherein one or more of R\ R* and a 

substrtuent in the phenyl or heterocyclic group R* or R« is alkylsulphinyl, perfluoroalkylsulphinyl or 
phenylsulphinyl, or is alkylsulphonyl, perfiuoroalkylsulphonyl or phenylsulphonyl, the oxidation of the 
corresponding acylaniiide wherein one or more of R'. R* and a substituent in the phenyl or heterocycSc 
group R 7 or R» is alkylthio. perfluoroalkytthio or phenylthio. respectively; or "eterocycl.c 
0 for the separation into its optical isomers of an acylaniiide of the invention wherein R5 is hydroxy 
ttie formation of an ester of the hydroxy group R* with an optically-active acid, the separation of the 
diastereoisomenc esters thus obtained, by fractional cystalDsation or by flash-chromatography. and then Z 
gg hydrolysis of each separate ester to the alcohol. Y 

nh a l a l P ^ a T aCeUtit ^ mp ° SHi0n com P risin 9 ^ acylaniiide as claimed in claim 1. together with a 
?S^Sf,L!^ tab,e dilU8nt ° r Carrier '" """Position optionally containing one or more dmgs 

ZE£££2Z2£ pr ° 9 ' inhibitors of 9onodotrophin STOretion - ^ a9ents - ~ 

- ananiJnT^ 1 f - ^-ure of a medicament for producing 
ap^eSoT 5S Sw™^^ 4 ^ *• manUfaCtUre ° f 3 m8diCament for Produci " 9 
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11. The use of an acylanilide as claimed in claim 5 for the manufacture of a medicament for producing 
an antiprogestational effect in a warm-blooded animal. 

National Claims for Austria, Greece and Spain 

1 . A process for the manufacture of an acylanilide of the formula:- 




wherein R 1 ia cyano, carbamoyl, nitro, fluoro, chloro, bromo, iodo or hydrogen, or alkyl, alkoxy, alkanoyl, 
alkyithio, alkylsulphinyl, alkylsuiphonyl, perfiuoroalkyl, perfiuoroalkylthio, perfluoroalkylsulphinyl or per- 
fluoroalkylsulphonyl each of up to 4 carbon atoms, or phenylthio, phenylsulphinyl or phenylsulphonyi; 
wherein R 2 is cyano, carbamoyl, nitro, fluoro, chloro, bromo or iodo, or alkanoyl, alkyithio, alkylsulphinyl, 
alkylsuiphonyl, perfiuoroalkyl, perfiuoroalkylthio, perfluoroalkylsulphinyl or perfluoroalkylsulphonyl each of up 
to 4 carbon atoms, or phenylthio, phenylsulphinyl or phenylsulphonyi; 
wherein R 3 is hydrogen or halogen; 

wherein R 4 is hydrogen or alkyl of up to 4 carbon atoms, or is joined to R 5 as stated below; 
wherein R 5 is hydrogen, hydroxy or alkoxy or acyloxy each of up to 15 carbon atoms, or is joined to R 4 to 
form an oxycarbonyl group such that together with the -N-CO-C-part of the molecule it forms an 
oxazolidinedione group; 

wherein R 6 is alkyl or halogenoalkyl each of up to 4 carbon atoms, or has the formula -R* or -A^R 8 ; 
wherein A 1 is straight-chain alkylene of up to 10 carbon atoms, or alkenylene or alkynylene each of 2 to 10 
carbon atoms; wherein A 2 is alkylene of up to 10 carbon atoms, or alkenylene or alkynylene each of 2 to 10 
carbon atoms; 

and wherein R 7 and R 8 t which may be the same or different, each is selected from phenyl which bears one, 
two or three substituents selected from hydrogen, halogen, nitro, hydroxy, carboxy, carbamoyl and cyano, 
and alkyl, alkoxy, alkanoyl, alkyithio. alkylsulphinyl. alkylsuiphonyl, perfiuoroalkyl, perfluoroalkylthio, per- 
fluoroalkylsulphinyl, perfluoroalkylsulphonyl, alkoxycarbonyl and N -alkylcarbamoyl each of up to 4 carbon 
atoms, and phenyl, phenylthio, phenylsulphinyl and phenylsulphonyi; naphthyl; 5-or 6-membered saturated 
or unsaturated heterocyclic which contains one, two or three heteroatoms selected from oxygen, nitrogen 
and sulphur, which heterocyclic may be a single ring or may be fused to a benzo-ring, and which 
heterocyclic is unsubstituted or bears one or two halogen, cyano or amino, or alkyl, alkoxy. alkyithio, 
alkylsulphinyl or alkylsuiphonyl each of up to 4 carbon atoms, or oxy or hydroxy substituents. or which if 
sufficiently saturated may bear one or two oxo substituents, characterised by 
(a) the reaction of an amine of the formula:- 




R3 

wherein R\ R 2 , R 3 and R 4 have the meanings stated above, with an acid of the formula:- 
HCbC-CRSRe-A^R 7 

wherein R 5 , R 6 , R 7 and A 1 have the meanings stated above, or with a reactive derivative of said acid, or 

(b) for the manufacture of an acylanilide of the invention wherein R 4 and R 5 are joined together to 
form a carbonyl-oxy group, that is, an oxazolidinedione, the reaction of an isocyanate of the formula:- 
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KCO 



wherein R\ R2 and R3 have the meanings state above, with an ester of the formula:- 

10 

R0 2 C-CR £ -A ; l-E ? 



rs OE 



wherein R" R 7 and A' have the meanings stated above, and wherein R is alkyl of up to 6 carbon atoms- or 

(C) for the manufacture of an acylanilide of the invention wherein R 7 is heterocyclic and A 1 is 
methylene, the reaction of an epoxide of the formula:- 



20 



as 



R 1 . 




NR^-CO-Z 1 



R3 

30 

wherein R\ R* R3 and R 4 have the meanings stated above and wherein has the formula> 

35 -CP- 6 - CH 2 

STSJlIry? "T** ab ° Ve " With 3 heteroc y cle or a reac « v e derivative thereof of the formula 

" M wnerein R has me meaning stated Immediately above and M is a metal radical- or 

(d) for the manufacture of an acylanilide of the invention wherein R* is hydroxy, the hydrolysis of the 
m corresponding acylanilide wherein RS is acyloxy: or nyaroiysis of the 

th„ hvS,S* 8 manufacture °1 a " acv,annWe of *e invention wherein R= is hydroxy and R* is hydrogen, 
the hydrofysis of the corresponding oxazolidinedione; or 

(f) for the manufacture of an acylanilide of the invention wherein R* is alkyl. the alkylation of the 
corresponding acylanilide wherein R' is hydrogen; or a.xyianon or tne 

45 ( 9> *? r manufacture of an acylanilide of the invention wherein FP is acyloxy. the acylation of the 

corresponding acylanilide wherein R* is hydroxy; or acyianon ot tne 

form *VZ*L manUfaCtU Z ° f 30 ac y ,aniBde 01 me ""wtlon wh^in R« and R* are joined together to 

Z^^TZZZZZ or " ° f *• C ° rreSPOndinS aCy,anHide Wherei " R4 15 W**" ™* * * 

50 «.KcJin? r tfl l ma, I UfaC 1 Ure * 30 ac y |anilide of «he invention wherein one or more of R\ R* and a 
substrtuent .n the phenyl or heterocyclic group R 7 or R» is alkylsulphinyl. perfluoroalkylsulphinyl or 
phenylsulph.nyl. or ,s alky.sulphonyl. perfluoroalkylsulphonyl or phenyteulphonyl. the SaS of the 
correspond.ng acyteni.ide wherein one or more of R'. R* and a substituent in me phTny? or Sriycfc 
group R 7 or R« is alkylthio. perfluoroaikyBhio or phenylthio. respectively, or neterocycl.c 

55 th« fnS.I t °L the f SePar !! 0n h I h L l * S "P*" 1 iS ° merS 0f ™ ^'^"de of the invention wherein R* is hydroxy 
Si^S' IT^ ° f th9 hydr0Xy 9r0Up ^ w * tn 30 oPticeJ'y^ctive acid, the separation of Te 
SST^STj!^ b a^ " * ^""^hy, - -n 2 
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2. A process as claimed in clause (a), (d), (e), (i) or 0) of claim 1, wherein FV and R 2 which may be the 
same or different, each is cyano, nitro, trifluoromethyl, methylthio, methylsulphinyl, methylsulphonyl or 
chloro, R 3 and R 4 are both hydrogen, R 5 is hydroxy. R 6 is methyl or trifluoromethyl. A 1 is methylene, 
ethylene, trimethylene or tetramethylene and R 7 is phenyl which is unsubstrtuted or which bears one fluoro, 

s chloro, hydroxy, methyl, methylthio, methylsulphinyl or methylsulphonyl substitutent 

3. A process as claimed in clause (a), (d), (e), (i) or 0) of claim 1, wherein R 1 is cyano. fluoro, hydrogen, 
ethoxy, methylsulphonyl or trifluoromethyl. wherein R 2 is cyano or nitro. wherein R 3 and R 4 are both 
hydrogen and R 5 is hydroxy, wherein R B is trifluoromethyl. wherein A 1 is methylene, ethylene, trimethylene 
or tetramethylene and wherein R 7 is phenyl which is unsubstrtuted or bears one substituent selected from 

to fluoro, chloro and methyl. 

4. A process as claimed in clause (a), (d), (e), (i) or (j) of claim 1 for the manufacture of an acylanilide 
selected from the group of compounds of the formula:- 



75 



20 




CF 3 



wherein the specific values of R\ R 2 A 1 and R 9 are shown in the following table:- - 



25 





1 Rl 1 


R2 


1 Al 


1 R9 


30 


1 CF 3 I 


CN 


1 -CR 2 - 


1 K 




1 CF 3 1 


NO2 


1 -CE 2 - 


1 E 




1 CF 3 1 


N0 2 


! -CK 2 - 


1 4-CH : 




1 CF 3 1 


NO2 


1 -CE 2 - 


1 "w i 


35 


1 CF 3 1 


A. 


1 -CH 2 - 


1 — v» i. 




\ CF 3 1 


K02 


1 -CH 2 ~ 


1 u-ci 




1 CF 3 1 


N0 2 


1 -CH 2 - 


1 2-F 


40 


I CF 3 1 


K0 2 


! -CE 2 - 


I 3-F 




J CI i 


N0 2 


1 -Cfc 2 - 


■ ! H 




! CI I 


CK 


• -CE 2 - 


1 2— CL 


45 


! Ci 1 


c:; 


i -CE 2 ~ 


1 3-c: 




1 CI 1 


CN 


1 -CH 2 - 


1 4-Cl 




I CI 1 


CN 


1 -CH 2 ~ 


1 3-? 


50 


1 C2E50 I 
1 CH3S02I 


N0 2 
NO2 


1 -CE 2 - 
1 -CH 2 - 


1 E 
i E 




1 ' CF 3 1 


N0 2 


1 -CH2CE2- 


1 E 




1 CF 3 1 


N0 2 


1 -(CH 2 U- 


1 E 


55 


1 CF 3 1 


N0 2 


1 --CH 2 - 


1 4-F • 
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5. A process as claimed in clause (a), (d), (e) or (j) of claim 1 for the manufacture of an acylanilide 
selected from the group of compounds of the formula:- 

s R 1 0E 



10 




wherein the specific values of R\ R* A 1 and R 9 are shown in the following table:- 

75 





1 Rl 
■ 


1 R2 


f Al 
I 


I R9 1 


20 


1 CI 


1 CK 


1 -CH 2 ~ 


1 R 1 




1 C? 3 


I CN 


1 -CK 2 - 


1 E J 




1 CF 3 


1 CN 


i -CH2- 


l 2-C1 i 


25 


1 CF 3 


1 CN' 


I -CH2- 


I 2-F ! 




1 CF 3 


1 CK 


! -CH2- 


1 3-F 1 




1 CF ? 


1 CN 


! -CH 2 - 


l F i 




m 1 CF 3 


I NO- 


! -CH 2 - 


I TJ 


30 


! CF 3 


I K0 3 


1 — c^^— 


i A— CI i 




f CF 3 


» N0 2 


1 -CE2- 


1 2-F ! 




l CF 3 


J NO2 


; — ch 2 - 


« 5-F 1 


35 


1 CI 


1 N0 2 


1 -CE 2 - 


I H 1 




1 CI 


1 CN 


1 -cb 2 - 


1 2-C1 1 




1 CI 


1 CN 


1 — CE 2 — 


1 4-C1 1 


40 


1 CI 


1 CN 


1 -CE 2 ~ 


1 2-F 1 




1 CI 


1 CN 


1 -CH 2 ~* 


1 3-F 1 




I CI 


1 CN 


L -Cfi*- 


1 4-F I 


45 


1 F 
t H 


1 CN 
I CK 


1 -CH 2 — 
i -CE 2 - . 


\ E f 
t fi I 




1 E 


1 N0 2 


1 -CE 2 - 


1 E I 




1 E 


1 NOo 


1 -CE2" 


1 2-CI 3 


SO 


1 CF 3 


N0 2 


1 ~ (CE2) 3 ~ 


1 E I 




1 CF 3 


NO2 


1 -CE 2 — 


1 4-F- 1 
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